Objectives: To describe indicators of job dissatisfaction among amputee employees and to compare job satisfaction and health experience of working amputee employees with that of control subjects. Design: A cross-sectional study, mailed questionnaire. Setting: Patients were recruited by the orthopedic workshops of the Netherlands. Participants: One hundred forty-four patients who had an acquired unilateral major amputation of the lower limb at least 2 years before, were aged 18 to 60 years (mean age 43 yr), and were living and working in the Netherlands. One hundred forty-four control subjects matched for age, gender, and type of job. Interventions: Not applicable. Main outcome measures: Statistical analysis of responses to a questionnaire regarding patient characteristics and amputation-related factors, amputee patients' opinions about their work and the social atmosphere at work, and their general health (RAND-36-item Health Survey . Results: People with an amputation had greater job satisfaction (70%) than did the able-bodied control group (54%). The wish for (better) modifications in the workplace and the presence of comorbidity were significantly related to job dissatisfaction in people with limb loss. Amputee employees were less often hindered by the failures of others and by fluctuations in temperature. People with limb loss showed a worse physical health experience than controls on the RAND-36.
Introduction
In previous research, 1 we showed a relatively high job participation -ie, comparable with the general Dutch population -of amputee patients in the Netherlands. However, people with a lower limb amputation who were 40 years or older showed a decline in job participation. In general, job participation is important, but job satisfaction plays a role as well. In research of patients with several chronic diseases, many problems have been described that relate to insurance, reintegration after illness, fewer possibilities for promotion, more hindrances at the workplace, conflicts with colleagues, and threats of dismissal. [2] [3] [4] [5] [6] [7] Nevertheless, chronically disabled people emphasized the relevance of job reintegration for their self-respect. Despite the aforementioned problems and more physical restrictions in the workplace, people with a chronic disease or handicap tended to judge their work more favorable than healthy people. 3, 5, 7 Job reintegration even positively influenced the health perception of these subjects. 8, 9 In people between the ages of 18 and 60 years with a unilateral above-knee amputation because of war injury or accidents, Gerhards et al 10 reported that amputee employees rated their job satisfaction higher than their controls despite the amputee employees' lower occupational status. Subjects who reported higher contentment with the current occupational status had enjoyed better social integration after the amputation. They described themselves as being rather extroverted and daring, and they had a higher educational level than subjects who were less content. In other literature on people with an amputation, less attention has been paid to job reintegration, vocational satisfaction, and problems at the workplace.
The first purpose of the present study was to describe demographic and amputation-related indicators of job dissatisfaction among amputee patients. The second purpose was to compare the job satisfaction and health experience of working people with limb loss in comparison with matched control subjects of the same gender, age, and kind of job. The present study is part of a larger study on the employment status of amputee patients in the Netherlands. Other data have been presented elsewhere. 1 
Methods

Participants
Participants with a lower limb amputation
Persons who had an acquired unilateral major amputation of the lower limb, between the ages of 18 and 60 years at the time of the study, and were living in the Netherlands were included in the study. To create a stable situation for which the employment status could best be judged, time since amputation was at least 2 years. All patients were working at the time of the study. Patients with severe cognitive problems or difficulties with the Dutch language who could not fill out a questionnaire were excluded. The study was approved by the Medical Ethical Committee of the University Hospital Groningen.
We asked 49 orthopedic workshops (almost all existing workshops) in the Netherlands to participate in the recruitment of patients for the study. Twenty-five orthopedic workshops had no or very few amputee patients in their files who met the inclusion criteria. These workshops dealt only with orthotics and not with prosthetics. Of the other 24 workshops, 13 could not participate for a variety of reasons. It is likely that some of these workshops also did not have subjects in their files who met the inclusion criteria. Finally, 11 orthopedic workshops in the Netherlands with amputee patients between 18 and 60 years sent their patients a letter in which they asked consent to give the patients' name and address to the Department of Rehabilitation of the University Hospital Groningen. Patients were asked to return a signed consent slip. Of the total number of patients asked to participate by the orthopedic workshops, approximately 55% returned the signed consent slips. Researchers telephoned the patients to check the inclusion and exclusion criteria and to ask about their employment status. After the telephone calls, a questionnaire was sent to the patients. Of the 687 patients who received a questionnaire 652 patients returned it, which is a response rate of 95%. In the present part of the study, we included only 413 respondents who were working at the time of the study. We asked respondents to recommend an able-bodied colleague who also would like to participate in the study. One hundred fifty-one subjects recommended a coworker as control subject. One hundred forty-four coworkers returned the questionnaire. So, in the present study, the data of 144 amputee subjects and 144 control subjects were used.
Control subjects
We asked all patients to search for a colleague within the company who was doing the same kind of job, was of the same gender and was about the same age. Precise instructions were sent along with the questionnaire. Participants with an amputation first informed their colleagues and requested consent to give their name and address to the researchers. Subsequently, a questionnaire was sent to the control subjects.
Questionnaires
The participants with an amputation received 2 questionnaires. The first questionnaire consisted of 2 sections. In the first section, the questions concerned patient characteristics and aspects related to the amputation such as side, level, reason, pain, use and wearing comfort of prosthesis, walking distance, and comorbidity. The second section consisted of a questionnaire developed by the TNO (Netherlands Organization for Applied Scientific Research) Vocational Handicap Research Program. 7, [11] [12] [13] In this questionnaire, job characteristics are explored and vocational handicaps are assessed by comparing job demands and amputee employee and coworker (dis)abilities, as well as adjustments at work. Subjects are also asked for their opinion on working conditions and the social atmosphere at work. TNO has validated the questionnaire in several other research projects 7, 11, 12 and reported good reliability. In the present study, we used the sections related to the amputee employees' opinions about their work and the social atmosphere at work, and about patient characteristics and amputation-related factors. The topics referring to job latitude, decision making, and demands are based on the Job Control/Job Demands Model 14 and the Job Characteristics Model. 15 Questions in this section of the questionnaire can be analyzed individually; they investigate 8 aspects of vocational satisfaction: job content, work organization, physical working conditions and safety, management and colleagues, physical and mental exertion, relationship between work and private life, appreciation and job perspective, and general judgement of the job. 16 All questions have the answer categories yes or no, except for the last question about general judgement of the job. This latter question has 4 answer categories: good, reasonable, moderate and bad. This result was dichotomized into 2 categories: good job satisfaction or insufficient job satisfaction, the latter being a combination of the last 3 categories (reasonable, moderate and bad).
The second questionnaire was a general health questionnaire (RAND-36 Item Health Survey [RAND-36], Dutch version) for the measurement of health status (psychological, physical, social, overall well-being). The RAND-36 is a short version of the RAND Health Insurance Study Questionnaire and is similar to the Medical Outcomes Study 36-Item Short-form Health Survey. [17] [18] [19] It measures health perception on 9 multi-item dimensions: physical functioning, social functioning, physical role restriction, emotional role restriction, mental health, vitality, pain, general health, and health change. A lower score on the RAND-36 means a worse health experience.
The control subjects received the same questionnaires, but the first questionnaire only consisted of the sections regarding opinions about their work, the social atmosphere at work, and subject characteristics. The RAND-36 was also sent to the control subjects.
Indicators of job dissatisfaction among amputee patients
Amputee participants were divided into 2 categories: those with good general job satisfaction and those with moderate, reasonable, or low job satisfaction (designated insufficient job satisfaction). Based on literature and clinical experience with persons who had a lower limb amputation, we studied the following factors for their relationship to job dissatisfaction of amputee participants.
Demographically related factors
These factors are age at the time of study, age at the time of amputation, gender, and education level. Education level was divided into lower, intermediate, and higher education.
Amputation-related factors
These factors are comorbidity, amputation level, stump and/or phantom pain, wearing comfort of prosthesis, walking distance, mobility level, job category at the time of study, number of restrictions in job tasks, modifications in the workplace, and wish for (more) modifications in the workplace.
We dichotomized the following factors: comorbidity (yes vs no), amputation level (above-knee vs Syme's amputation up to and including a knee disarticulation), stump and/or phantom pain (severe vs mild), wearing comfort (bad/insufficient vs sufficient/good), and walking distance (<500 m vs $500 m). The mobility level was scored as the number of mobility items (walking, sitting down and standing up from a chair, stooping and rising back up, keeping balance, making accurate movements with feet and legs, squatting and kneeling, walking stairs) for which patients reported restrictions. Seven job categories could be distinguished: agrarian, trade or industrial, transport, administrative, commercial, servicing, and other scientific or technical. Restrictions in job tasks were calculated by comparing problems of patients in several activities of daily living with problems in comparable tasks within their job. TNO has defined 4 categories: (1) no difficulty with a certain job task, ie, the job task does not relate to an activity that causes a problem in daily living; (2) normal difficulty with a certain job task, ie, someone has no difficulty with the task in daily living, but experiences difficulty with the task at work (employees without a handicap will have difficulties with the task as well); (3) adjusted job task, ie, someone has to do an activity at work, that, in daily living, creates difficulties but he does not mention problems with the task at work; (4) insufficiently adjusted job task, ie, someone has difficulties with doing a certain activity in daily living and experiences difficulties with the comparable activity at the workplace. This was defined as a restriction in job tasks. The number of restrictions was included in the analysis.
Patients also reported whether modifications had been made in their workplace and whether they would like to make (more) adjustments to adapt their workplace to the limitations of their amputation.
Analysis
Statistics were performed using the Statistical Product and Service Solutions software. a For the most part, percentages are presented. Differences in the indicators between satisfied and dissatisfied subjects with limb loss were tested by using univariate logistic regression analysis (significance level "=.05). We used forward multivariate logistic regression to test the relationship of several indicators with the job dissatisfaction of amputee patients. Factors were tested in this analysis if the P-value of the univariate regression analysis was #.10.
We looked at how accurately the multivariate logistic regression model which included the independent variables, classified amputee employees at risk for insufficient job satisfaction, compared with a model that had no independent variables (prediction made by chance). This result was expressed as the sensitivity and positive predictive value of the model. The sensitivity is the proportion of those with insufficient job satisfaction who are predicted to have an insufficient job satisfaction. The positive predictive value is the proportion of participants predicted to have an insufficient job satisfaction who indeed reported being insufficiently satisfied with their workplace.
Differences between amputee employees and controls in the section on subjects' opinions about their work and the social atmosphere at work were calculated by using the McNemar test for matched pairs. If statistical significance was reached ("=.05), we defined differences in item scores as clinically relevant if they were at least 5%. Differences in the scores of the RAND-36 were calculated by using the paired t-test ("=.05). Table 8 .1 shows that the matching procedure was executed successfully by the amputee participants. No relevant differences could be shown in gender, age, or type of job between amputee and control subjects. A difference existed between the education level of both groups, but this was not a criterion for matching.
Results
Matching procedure and representativeness
In the present study, we only analyzed the data of the 144 amputee employees who met the inclusion criteria and who could be compared with matched, able-bodied control subjects. We checked the representativeness of this selected group of 144 amputees for the whole group of 413 working amputee patients that returned the questionnaire. No differences could be shown, except for the participants' somewhat higher education level. In all other aspects, the sample with a matched control was representative of the entire sample of amputees who returned the questionnaire.
Indicators of job dissatisfaction among amputee participants
Seventy percent of the subjects with a lower limb amputation judged their work life as good and 30% judged it unsatisfactory. Table 8 .2 shows the relationship between job dissatisfaction and demographic and amputation-related factors. Three factors had a statistically significant relation with job dissatisfaction: comorbidity, mobility level, and the wish for more modifications in the workplace. These significant factors were included in the forward multivariate regression analysis. A fourth factor, the number of restrictions in job tasks, was added. Its P-value was less than .10 in the relation with job dissatisfaction. With the multivariate analysis, we found 2 factors that were significant indicators of general job dissatisfaction: the wish for (better) modifications in the workplace and the presence of comorbidity.
The sensitivity of the model -with the 2 variables included -increased from 0 to .18. The positive predictive value increased from 0 to .64.
Job characteristics and job history of amputee participants and control subjects
The number of hours worked weekly was comparable in people with (37.5 h/wk) and without (39.3 h/wk) limb loss. Most subjects had full time employment (in the Netherlands, full time is 36!40 h/wk). No relevant differences existed in the job history of subjects with and without an amputation with respect to how long they had been working at their present job (12.5 yr for amputees, 10.5 yr for controls), the number of employers that subjects had had (mean 3 for both amputee participants and controls), and the percentage who had received supplementary education during their career (71% for both amputee participants and controls). In addition, we asked whether subjects had ever been unemployed against their wishes. Twenty percent of the amputee participants answered this question affirmatively, compared with 15% of the control subjects. In the type of work done by the subjects in the past, only small differences existed between both groups. Forty-two percent of the amputee participants and 39% of the controls had done physically strenuous work; mentally demanding work had been done by 62% of the amputee participants and 58% of the control subjects. 
Job satisfaction of amputee participants in comparison with controls
Thirty percent of the subjects with an amputation and 46% of the controls judged their work as unsatisfactory. This difference was statistically significant (P=.003). Table 8 .3 shows the item scores of the section of the questionnaire that addressed perceptions about working conditions and the social atmosphere at work. Apart from the difference in general vocational satisfaction, significant differences between amputees and controls existed on the items "often hindered by failures of others" and "much hindrance due to fluctuations in temperature". Amputee participants scored significantly better on both items than control subjects. The differences were also clinically significant.
On the 31 items, 58% of the amputee participants had 5 complaints or fewer, and 42% had more than 5 complaints. Forty-four percent of the control subjects had 5 complaints or fewer and 66% had more than 5 complaints. Health experience of amputee participants and controls Table 8 .4 shows the score results on the RAND-36 for subjects with and without limb loss. Significant differences were shown on the subscales of physical functioning, physical role restrictions, and pain. All other subscales showed comparable scores for amputee participants and controls. On the subscale physical functioning, amputee participants scored worse on all items. The difference on the subscale physical role restrictions was mainly explained by amputee participants having a worse score on the items about restrictions and difficulties in work and recreational activities. On the subscale pain, amputee participants showed mild complaints of pain more often than controls and were mildly restricted by the pain more often. 
Discussion
All data were obtained by self-report questionnaires. They reflect the personal judgements of amputee participants and healthy colleagues regarding their work environment and their health experience. In the present study, we did not ask the employers for their opinions about the work capacity of both groups. From research done by TNO, we know that employers often judge chronically disabled people more negatively than their healthy colleagues. 20 The matching procedure was done by the amputee participants themselves. Matching for age, gender and type of job was executed correctly. Other sources of selection bias of control subjects cannot be completely ruled out. In our research, however, this matching procedure was the only opportunity to form a control population with the same type of job diversity as the amputee population. For example, all reference data 16 about the questions concerning subjects' opinion of their work and the social atmosphere at work were available only for specialized groups of working people within one specialized branch of work.
Only a portion of the amputee respondents proposed a healthy colleague to participate in the study (144/413). Because this portion of the amputee participants did not differ from the whole group of working amputee participants who returned the questionnaire, except for education level, bias seems unlikely.
Job satisfaction of amputee participants was good in 70% of cases. A relationship was shown between job satisfaction and the wish to adjust the workplace (better) to the limitations presented by the amputation and the presence of comorbidity. The model with the 2 variables included had an apparently higher sensitivity and predictive value of insufficient job satisfaction than that without the 2 variables included. These findings can influence the reintegration policy of people with a lower limb amputation. Rehabilitation specialists have a responsibility to help patients attain a good, functional, job reintegration. In previous research, 1 we showed that many amputee employees (27%) would like their work to be (better) adjusted to the limitations of their amputation. The relationship between insufficient modifications in the workplace and job dissatisfaction again emphasizes the importance of paying attention to adjustments in the workplace in the process of reintegration. Rehabilitation specialists, together with the amputee patient, should make a detailed inventory of the patient's functional capabilities. This should be compared with the functional demands of the job the person is doing or would like to do. The necessary modifications should be made as soon as possible in the reintegration process to prevent delay in returning to work. After some time, the working situation and job satisfaction of the person with limb loss should be evaluated, and the modifications should be adjusted to a possibly changing situation. As an employee with an amputation ages, more physical problems can develop, 1 and more modifications might be needed. As we showed in former research 1 and as is stated by Yelin, 21 not only material modifications are important. For disabled people, the ability to control the pace and scheduling of work activities is even more important than it is for able-bodied people. We will study this aspect in further research.
Subjects with an amputation in combination with other comorbidity are at risk of having lower job satisfaction. Additional attention should be paid to the working situation of this group of people. Specialized vocational rehabilitation programs might be needed for patients with multiple problems. In these programs individual reintegration routing is important, and disabled people should be supervised from amputation to resumption of work as well as after their return to work. A better cooperation between rehabilitation specialists and company doctors is necessary. In addition, rehabilitation specialists may focus too much on the amputation, and pay too less attention to other diseases and disabilities. Our research shows that treating comorbidity may be important for a successful job reintegration with good job satisfaction.
Despite our results, an important part of the reason for job dissatisfaction remains unclear. This part may be explained by other factors eg, the motivation of the amputee employee, autonomy in the workplace, job control, and relationships with colleagues. 21 These should be studied in further research. To compare job satisfaction between subjects with and without limb loss, we used more than statistical significance. We defined what we thought to be a clinically relevant difference between both groups. Because almost no information is available on this topic, the definition was based mainly on the authors' clinical experience. More research is needed to find general definitions of clinically relevant differences for aspects related to different outcome measures.
We found no relevant differences in job characteristics and job history between subjects with and without an amputation. People with an amputation showed greater job satisfaction (70%) than did the able-bodied control group (54%). The better general job satisfaction of subjects with a lower limb amputation existed despite their worse health experience compared with controls, especially on the physical subscales of the RAND-36. Higher job satisfaction despite a worse health experience was also found in previous studies of other chronically disabled people. 7 Gerhards et al 10 also found higher job contentment in people with an amputation than healthy people despite lower occupational status. A good explanation for this phenomenon is difficult to find, but two factors may be important.
In the first place, a person who has an amputation experiences being at work as valuable, and this perception may positively influence opinions about the working situation. Employees with an amputation might even be less critical toward their working conditions than their healthy colleagues.
In the second place, when we examined whether multiple working conditions could explain the difference in job satisfaction between amputee patients and healthy colleagues, we found very few differences between the groups (see table 8.3). Amputee employees reported fewer hindrances caused by the failures of others and they had fewer hindrances from temperature fluctuations in the workplace. On all other items, no differences were significant, although this was approximated on the items insufficient daily supervision, supervisor has a bad image of your work, and unfavorable influence of work on private life. Apparently, other person-or work-related aspects might play a role to be studied in future. For example, the factors autonomy and ability to control work scheduling were only marginally represented in the questionnaire and may be important in the explanation of job satisfaction. We do not know any other study in which multiple working conditions were studied in relationship with job satisfaction of amputee employees and healthy colleagues.
The number of people who reported complaints differed between the 2 groups. In the amputee group, the number of complaints per subject (58%, 5 or less) was less than the number of complaints per subject in the control group (44%, 5 or less). This means that in the amputee group many people expressed few complaints, whereas in the control group fewer subjects complained, but they had more complaints each. Evidently, a great portion of our amputee subjects has some problems in their job, and more detailed information is necessary to know how these problems can be solved.
Conclusion
Indicators of job dissatisfaction of people with a lower limb amputation are (1) the wish for (better) modifications in the workplace and (2) comorbidity. The rehabilitation specialist and the patient have to work together early in the reintegration process to adjust the functional capabilities of an individual better to the functional demands of the job to obtain optimal job satisfaction. Specialized vocational rehabilitation programs can benefit those persons who have an amputation in combination with other disabilities.
Despite a worse physical health experience, people with limb loss tend to be more content with their current occupational status than their healthy colleagues. This reflects their appreciation of job reintegration. However, many amputee patients report some problems with their working conditions. These problems may be alleviated if more information becomes available about factors that explain the difference in job satisfaction between people with and without limb loss.
General discussion
As mentioned in the introduction, the interaction between many physical, mental, and social characteristics on functional outcome was unclear before the start of this study. In the present research, we have clarified some of the relationships. The functional outcome of elderly amputee patients mainly concerns activities of daily living, whereas for younger patients job participation also plays an important role. The basic model of functional outcome (chapter 1, figure 1.1) should contain more details so that rehabilitation specialists can use it in the treatment of amputee patients. In this general discussion, we will mainly examine the clinical implications of our research while giving advice for the management of the rehabilitation of amputee patients. In addition, advice for further research about the different topics is given.
In the first part of the thesis, we studied the functioning of elderly amputee patients. The Timed "up & go" test (TUGT) turned out to be a useful test for the functional mobility of patients over 60 years of age with a leg amputation and walking ability. Further research needs to be done on the sensitivity of the test for clinical changes. If this is sufficient, the test may also be used for testing the effects of different therapies and changes of the prosthesis on functional mobility. The disadvantage of the test is the restriction of use for only those amputee patients with a walking ability of at least 6 meters. Patients with a leg amputation who function in a wheelchair are not able to perform the test. In general, the functional level of elderly patients with an amputation caused by vascular disease was low. Patients have restricted mobility and many problems with daily activities and recreational activities. The low functional level of patients exists despite long rehabilitation periods lasting a few months to more than six months. Research is necessary to develop rehabilitation programs that can increase the functional possibilities of patients with a lower limb amputation and efforts should be made to shorten the rehabilitation period, also with respect to the restricted life expectancy of these patients. [1] [2] [3] [4] [5] [6] [7] In the study about the prediction of functional outcome, one remarkable and important finding was the relevance of one-leg balance on the unaffected limb two weeks after amputation. The ability to stand on the unaffected limb was an important predictor for functional prosthetic use as well as for more general measurements of functional outcome, such as the TUGT and the questionnaires used in this study (the SIP68 and the GARS). When we consider one-leg balance (OLB) as a diagnostic test, it is possible to compute the sensitivity, the specificity, the positive predictive value, and the negative predictive value. People not able to stand on the unaffected limb without support are considered as having a positive test result and people able to stand without support a negative test result. A score on the SIP68, the GARS, and the TUGT above the mean is considered a bad functional outcome, whereas a score below the mean is considered as good functional outcome (tables 9.1a and 9.1b). Table 9 .1b shows high sensitivity, specificity and predictive values for most functional outcome measures, except for the TUGT. This may be caused by the low number of participants in the study able to perform the TUGT. In amputee patients, one-leg balance on the unaffected limb shortly after the amputation seems an important predictor for functional outcome, and is an easy test to perform in clinical practice. Balance before the amputation may play an additional role in predicting the functioning. To gain an impression of pre-amputation balance, the Activities-Specific Balance Confidence (ABC) Scale may be the instrument of choice. It is a questionnaire developed to detect loss of balancing confidence in elderly people. 8, 9 In future research the additional value of this test should be studied.
Other important predictors for functional outcome were memory and mood disturbances, the latter mainly some time after the amputation. We measured memory function with the 15-Word Test. Although this test did not need sophisticated instruments and is adequate for research purposes, it is not easy to apply in a clinical setting in a hospital where there is too much noise or distraction by other patients or personnel. It may also take too much time. An alternative test to be studied in future to get an impression of memory function that is easy to apply is the Seven Pictures Test. 10 Mood disturbances were measured with the Beck Depression Inventory. Although this test is used in many studies, we found it difficult to apply to patients just after surgery. It is a relatively long questionnaire, very confrontational for patients who have just lost a limb, and not easy to read for patients with vision disturbances. A good alternative for this test may be the Hospital Anxiety and Depression Scale, a questionnaire specifically designed to use in a hospital setting. [11] [12] [13] It consists of 14 short questions with simple answer categories that can also be read by the researcher to the patient.
In our study it was not possible to measure the functional abilities of the patients before their amputation. In other studies, 14, 15 premorbid functioning seemed to play a role in predicting functional outcome. We think that the functional history of the patient is important for determining functional outcome and must be taken into account when a functional prediction is made about an individual patient. Serious comorbidity will also influence the opinion about the future function.
In further research, the above-mentioned tests should be prospectively studied to prove the value of prediction for the functional outcome of lower limb amputees. At this moment we recommend performing the following measurements when trying to predict functional outcome soon after a lower amputation by vascular disease in elderly patients:
1. Functional history pre-amputation 2. Activities-Specific Balance Confidence Scale for pre-amputation balance problems 3. One-leg standing balance on the unaffected leg 2 weeks post-amputation 4. Hospital Anxiety and Depression Scale for detection of severe mood disturbances post-amputation 5. Seven Pictures Test for a global impression of memory post-amputation
The model of functional outcome including the above-mentioned factors is reproduced in figure 9.1.
The International Classification of Functioning and Disability (ICIDH-2) describes the relationship between body functions and structures, activities, and participation, influenced by environmental and personal factors. 16 We studied the relationship between impairments after a unilateral amputation and the level of activities and participation in patients who had functioned with their amputation for one year. The relatively low level of activities and participation of the patients was mainly related to diabetes mellitus, cognitive impairment, mood disturbances, and standing balance on the unaffected limb. This finding was in accordance with our previous results of predictors of functional outcome. It underlines the importance of one-leg balance and cognitive impairment for the functional abilities of leg amputee patients. Apparently, the relationship between certain impairments and functional outcome remains globally the same during the first year after amputation.
In the second part of the thesis, we concentrated on the employment status of young amputee patients. The importance of job participation for people with a lower limb amputation is demonstrated in this thesis. In the first place, we showed a significantly better health perception for working as compared to non-working amputee patients. In the second place, we showed that the job satisfaction of amputee patients was better than that of healthy colleagues. Vocational participation is possible for subjects with a leg amputation, as reflected by the fairly good job participation of these patients in the Netherlands. However, certain aims may be set for the vocational rehabilitation of amputee patients to improve several difficulties with job (re)integration.
Amputee patients over 40 years of age more often withdraw from the labor market than their healthy colleagues. The balance between functional abilities and functional demands in amputee patients seems less stable than in the general Dutch labor force. The combination of the process of ageing and having a leg amputation requires adaptations in the workplace to enable the subject to continue working. Follow-up of patients and repeated adaptation of the job demands may be necessary to prevent the withdrawal from the labor market of older amputee patients.
Another aim in vocational rehabilitation should be a decrease in the time elapsed from amputation to resumption of work. This is important both for economic reasons and for the individual well-being of the patient. It is possible by early attention to job reintegration in the rehabilitation process. An early inventarization of the functional perspectives of the patients should be compared with the functional demands of the jobs the patients were doing at the time of amputation or had planned to do if the amputation had not been performed. Decisions should be taken about whether extra education or retraining is necessary to continue working. Patients with physically demanding jobs should be informed that their chances of returning to work are increased if they change to another type of job. Once the decision has been taken to return to a certain job, the necessity for job modifications should be evaluated and the right modifications should be made. It should be recommended that patients start as soon as possible with part-time work (some hours a week) on a trial basis and gradually work up to a normal working week to prevent them from losing contact and involvement with the workplace.
An important point of interest is the adaptation of the work to the limitations presented by the amputation. Both material and immaterial adjustments can prevent a workload that is too high. Most amputee patients have limited walking and standing ability, and in patients with higher amputation levels sitting comfort also needs attention. Flexibility in time scheduling may prevent problems in jobs where the subject is hindered in his or her working speed because of the amputation. Additional research is necessary to give more detailed advice about adequate workplace adjustments for people with a lower limb amputation.
Promotion possibilities seem to be decreased for amputee patients. Whether this is a direct consequence of the amputation or whether it is caused by prejudice on the part of employers about the possibilities of people with a leg amputation remains unclear and should be studied in future research. This information is needed to search for the right solutions to this problem.
Amputee patients who attend school or education at the time of amputation should be supported in finding a suitable job. The need for support will depend on the type of vocational training a subject attends. Information should be provided about the problems that may arise in the near or distant future from starting physically demanding jobs. Searching for a suitable job can decrease the need for modifications and difficulties in promotion facilities. Adequate information for employers may improve their understanding and may remove prejudices in job interview procedures.
The success of the reintegration of amputee patients depends on their age at the time of amputation, the educational level of the patient, and the wearing comfort of the prosthesis ( figure 9.2) . The vocational dissatisfaction of those working depends on the wish for more or better modifications of the workplace and the presence of comorbidity. We recommend specialized vocational rehabilitation programs for those with increased age, a low educational level, comorbidity, and restricted functional abilities with or without a prosthesis. Lowering the physical workload can contribute to a successful resumption of work. Therefore, patients with physically demanding jobs should seriously consider retraining to be able to change to other job types.
In the choice for individual prostheses, the vocational situation of the subject must be kept in mind. Job demands can be an indication for more sophisticated parts in the prostheses, for example rotators or lotus adaptors. More research is needed into the possible effects of decisions in the prescription of prostheses on the demands in certain jobs. The relevance of adequate adaptation of the work has already been discussed and is emphasized by its relationship with job satisfaction. Future research should clarify other factors that influence the success of reintegration as well as the vocational satisfaction of patients with a leg amputation, for example motivation, job control and autonomy, relationships with colleagues, and psychosocial and personal factors. In this way it should become possible to define in more detail groups at risk of failure to reintegrate. Vocational rehabilitation programs can focus on these patients.
Not all the aspects of vocational (re)integration mentioned are tasks for a rehabilitation specialist. However, one of the main goals set in the rehabilitation of amputee patients is full participation in society and employment is part of this. Company doctors should also play an important role. Cooperation between the rehabilitation specialists, company doctors, patients and employers enhance the success of the (re)integration of people with a leg amputation. The rehabilitation specialist has knowledge of the functional abilities and disabilities of the amputee patient. Case managers from industrial medicine can coordinate the process of reintegration and the follow-up of patients during their working life.
General conclusions
Our prospective research shows that the most important predictors for the functioning of elderly amputee patients are age at amputation, standing balance on the unaffected limb, cognitive impairment (mainly memory), comorbidity, and mood disturbances. The functional level one year after amputation remains low in comparison with healthy elderly people as well as with elderly patients with other pathology.
One year after amputation, the study of the relationship between impairments, activities, and participation shows that the relatively low level of activities and participation of elderly amputee patients was related to diabetes mellitus, cognitive impairment, mood disturbances, and standing balance on the unaffected limb.
In our cross-sectional study, amputee patients show a relatively good job participation, but amputee patients over 40 years of age more often withdraw from the labor market than their healthy colleagues. Problems were reported due to the long time that elapsed between amputation and resumption of work, the adaptation of the work to the limitations presented by the amputation, and promotion possibilities. The study confirms the relevance of work for the feeling of well-being in amputee patients, revealed by the differences in health experience on the RAND-36 between working and non-working amputee patients.
Successful job reintegration of subjects with a lower limb amputation is mainly determined by the age at the time of amputation, the education level, and the wearing comfort of the prosthesis. Older patients with a low educational level and problems with the wearing comfort of the prosthesis are a risk population who require special attention to return to work during the rehabilitation process. Lowering the physical workload would probably contribute to a successful resumption of work.
Despite a worse physical health experience, people with limb loss tend to be more content with their current occupational status than their healthy colleagues. This reflects the appreciation of amputee patients of job reintegration. However, many amputee patients report some problems with their working conditions. Indicators of job dissatisfaction in people with a lower limb amputation are the presence of comorbidity and the wish for (better) modifications in the workplace. Specialized vocational rehabilitation programs can benefit those subjects who have an amputation in combination with other disabilities.
